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substrate of a display panel, for 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material which can 
effectively shield electromagnetic waves leaking from the front face 
of a display without degrading the display quality, to provide a method 
for manufacturing the material and to provide a display panel using 
the material. 

SOLUTION: A substrate with transparent electrodes has transparent 
electrodes 12 formed in stripes on one surface of a transparent 
substrate 1 1 and has a pattern of a conductive layer 15 on the other 
surface of the substrate, with the conductive layer 1 5 formed in 
stripes or a grid having at least lines overlapping with the stripe 
pattern of the transparent electrodes or lines perpendicular to the 
stripe pattern of the transparent electrodes 12. The method for 
manufacturing the substrate with transparent electrodes is also 
disclosed. The substrate with transparent electrodes is used as one 
example, the front substrate of the panel. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the transparent electrode formed in stripe shape in one field of a transparent substrate, and 
a pattern of a conductive layer is formed in it in a field of another side, and a pattern of this conductive layer, 
A substrate with a transparent electrode being stripe shape or the shape of a lattice which has a line of one 
way at least among lines which intersect perpendicularly with a stripe pattern of a line and this transparent 
electrode which lap with a stripe pattern of this transparent electrode. 

[Claim 2]The substrate with a transparent electrode according to claim 1 currently formed in stripe shape 
so that a pattern of a conductive layer may lap with a stripe pattern of a transparent electrode. 
[Claim 3]The substrate with a transparent electrode according to claim 1 with which a pattern of a 
conductive layer is formed in stripe shape in the direction which intersects perpendicularly with a stripe 
pattern of a transparent electrode. 

[Claim 4]The substrate with a transparent electrode according to claim 1 currently formed in the direction 
to which a pattern of a conductive layer is a lattice-like, a line of one way of them laps with a stripe pattern 
of this transparent electrode, and a stripe pattern of this transparent electrode and a line of other directions 
cross at right angles. 

[Claim 5]The substrate with a transparent electrode according to any one of claims 1 to 4 with which a 
pattern of a conductive layer has the line width of 10-100 micrometers. 

[Claim 6]The substrate with a transparent electrode according to any one of claims 1 to 5 with which a 
conductive layer contains a conductive substance chosen from metal and an inorganic substance. 
[Claim 7]The substrate with a transparent electrode according to any one of claims 1 to 5 with which a 
conductive layer has a layer which consists of a conductive resin composition. 

[Claim 8]The substrate with a transparent electrode according to any one of claims 1 to 5 with which a 
conductive layer comprises an innermost layer formed from a resin composition, and a conductive layer 
provided in the surface of this innermost layer by electroless deposition or electrolytic plating. 
[Claim 9]The substrate with a transparent electrode according to any one of claims 1 to 5 with which a 
conductive layer comprises an innermost layer formed from a resin composition, the first conductive layer 
provided in the surface of this innermost layer by electroless deposition, and the second conductive layer 
provided in the surface of this first conductive layer by electrolytic plating. 

[Claim 10]The substrate with a transparent electrode according to any one of claims 7 to 9 with which a 
resin composition contains a conductive substance chosen from metal and an inorganic substance. 
[Claim 11]The substrate with a transparent electrode according to any one of claims 7 to 10 with which a 
resin composition contains a black binder. 

[Claim 12]Include a process of forming a transparent electrode pattern of stripe shape in one field of a 
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transparent substrate, and a process of forming a pattern of a conductive layer in a field of another side of 
this transparent substrate, and a pattern of this conductive layer, . [ whether it forms in stripe shape so that 
it may lap with a stripe pattern of a transparent electrode, and ] A manufacturing method of a substrate with 
a transparent electrode forming in the shape of a lattice so that it may form in the direction which 
intersects perpendicularly with a stripe pattern of a transparent electrode at stripe shape or a line of one 
way may lap with a stripe pattern of this transparent electrode. 

[Claim 13]A method according to claim 12 formed by printing using a conductive resin composition of a 
pattern of a conductive layer. 

[Claim 14]A method according to claim 13 to which printing is performed by offset printing, screen-stencil, 
or gravure printing. 

[Claim 15]Formation of a pattern of a conductive layer uses a resin composition for one field of a 
transparent base material, and provides a pattern of stripe shape or the shape of a lattice in it, 
Subsequently, a method according to claim 12 performed by performing electroless deposition, providing the 
first conductive layer in the surface of this pattern, performing electrolytic plating further, and providing the 
second conductive layer in the surface of this first conductive layer. 

[Claim 16]A display panel having arranged the substrate with a transparent electrode according to any one 
of claims 1 to 1 1 as one substrate. 

[Claim 1 7]A substrate with a transparent electrode is a front substrate, and a field which has a transparent 
electrode of this front substrate is countered, The display panel according to claim 16 which a back 
substrate provided with a barrier rib which isolates a fluorescent substance and these fluorescent 
substances which were provided in stripe shape in the direction which intersects perpendicularly with a 
stripe shape transparent electrode of a front substrate is arranged, and is an object for plasma displays. 
[Claim 1 8]With a transparent electrode of a front substrate, a pattern of a conductive layer provided in a 
field of an opposite hand, The display panel according to claim 17 in which has a line of a direction which 
intersects perpendicularly with a stripe pattern of this transparent electrode, and line spacing of a 
conductive layer is in agreement with an interval of a barrier rib of a back substrate, and a line of this 
conductive layer has lapped with a barrier rib. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the substrate with a transparent electrode which 
constitutes the color display device which generates harmful electromagnetic waves to the circumference. 
It is related with the substrate with a transparent electrode with which the function which covers in more 
detail the harmful electromagnetic waves generated from the display of a plasma display panel (it is 
hereafter written as "PDP") etc. was given. 

This invention is related also to the manufacturing method of this substrate with a transparent electrode, 

and the display panel using the substrate with a transparent electrode further. 

[0002] 
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[Description of the Prior Art]There is disclosure of harmful electromagnetic waves which is anxious about 
the influence on a human body or various systems, and it is necessary to cover electromagnetic waves by a 
certain means in use from discharge type displays, such as a cathode-ray tube and PDP. 
[0003]Although there are AC (exchange) type and a DC (direct current) type in PDP and there are an 
opposite discharge type and a plane discharge type in AC type PDP further, development is progressing 
most here. 

Focusing on AC plane discharge type PDP started, mass production is also already explained based on 
drawing 4 . 

Generally, it has the front substrate 10 and the back substrate 20, airtightly filling of the discharge gas is 
carried out among both boards, and PDP performs luminescence and a display by discharge based on 
voltage impressing. A front face here means the field by the side of an observer, and the back means the 
field of the opposite hand. The front substrate 10 is provided with two or more transparent electrodes 12 
and 12 formed in the field by the side of the front transparent substrate 1 1 and its back at stripe shape, and 
these transparent electrodes are covered with the front-face side dielectric layer 13, and are covered with 
the thin protective layer 14 which consists of magnesium oxide etc. further. On the transparent electrode 
12 and 12, a thin bus electrode (not shown) is usually provided. 

[0004]On the other hand, the back substrate 20 is provided with the address electrodes 22 and 22 arranged 
at the direction which intersects perpendicularly with the back transparent substrate 21 and its front face in 
said transparent electrodes 12 and 12, and these address electrodes 22 and 22 are covered with the back 
side dielectric layer 23. And the fluorescent substances 25R, 25G, and 25B equivalent to red, green, and 
blue are formed in the field which counters the address electrodes 22 and 22 of the back side dielectric 
layer 23, and it is separated with the barrier ribs 27 and 27 between each fluorescent substance. As for the 
barrier ribs 27 and 27, it is common to sever the influence of the adjacent cell on [ at the time of address 
discharge ], to be provided in order to prevent the cross talk of light, and to comprise a glass material. After 
forming predetermined shape with the paste of entering [ which is called rib paste ] glass, it is calcinated in 
formation of a barrier rib and the method of removing a pitch is generally used for it. As a method of forming 
a rib with rib paste, screen printing, the sandblasting method, a photosensitive paste method, etc. are 
illustrated. There is also the method of forming a barrier rib by cutting a glass substrate directly by the 
sandblasting method, without using rib paste. 

[0005]In such AC plane discharge type PDP, two the transparent electrodes 12 and 12 provided in the back 
side of the front transparent substrate 1 1 at stripe shape adjoin will be one pair, voltage is impressed, and it 
discharges. To the address electrodes 22 and 22, voltage is impressed only at the time of an address, and 
discharge occurs in them. The thing it was made to discharge directly on the other hand between the 
transparent electrode provided in the back side of a front substrate at stripe shape and the electrode 
provided in the direction which intersects perpendicularly with a back substrate with it at stripe shape is AC 
opposite discharge type PDP. It is DC type PDP which uses the electrode on a front substrate as the 
negative pole, and impresses and discharges direct current voltage among both by using the electrode on a 
back substrate as the anode. Although the red fluorescent substance 25R, the green fluorescent substance 
25G, and the blue fluorescent substance 25B serve as a lot and only the range of the fluorescent substance 
of this lot is illustrated about the back substrate 20 in drawing 4 , Although several many sets of such 
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fluorescent substances are located in a line, and are arranged and only two pairs (4) of ranges of the 
transparent electrodes 12 and 12 are illustrated also about the front substrate 10 in actual PDP, in actual 
PDP, such several many transparent electrodes are located in a line, and are arranged. By drawing 4 , 
although the transparent electrodes 12 and 12 have finished with the end of the front transparent substrate 
11 actually, in order to understand easily, the transparent electrodes 12 and 12 are made to protrude into 
the right-hand side of the front transparent substrate 11 for a while, and they show them on it. 
[0006] Now, from such a discharge type display, there is disclosure of electromagnetic waves as stated 
previously, but. As a method of intercepting the electromagnetic waves revealed from a display face, the 
method of pasting an electromagnetic wave shielding film together to the observer side of a display and the 
method of equipping the observer side of a display with an electromagnetic wave shield separately are 
adopted. What formed transparent conducting films, such as a film of an indium stannic acid ghost (it is 
hereafter written as "ITO"), and a silver-metallic-oxide multilayer film, on the transparent base material at 
these electromagnetic wave shielding materials, What performed metal plating on the surface of the fiber 
mesh made from polyester, the conductive mesh which etched copper foil into mesh state, etc. are used. 
Since especially PDP has the strong electromagnetic waves revealed from a front face, the thing of mesh 
state with higher electromagnetic wave shielding performance is used for the severe noncommercial way of 
electromagnetic wave regulation. 

[0007]On the other hand, in the discharged type color display, the colored presentation is performed by 
making the red of a display portion, and a green and blue cell emit light if needed. In PDP, it is displaying by 
making the red formed in stripe shape, and a green and blue fluorescent substance emit light as stated 
previously. Although red, and the green and blue formation method and position of a fluorescent substance 
change with panels, in PDP, usually, a fluorescent substance layer is formed in the front-face side of rear 
glass as above-mentioned. Depending on a panel, a fluorescent substance may be arranged in the shape of 
a cell. In order to make a foreground color clear, a black line is formed in the boundary part of the 
fluorescent substance of a different color in many cases, and this is the barrier rib which described PDP 
previously. Since it is easy, in this specification, it writes a "fluorescent substance boundary pattern". [ the 
pattern of the fluorescent substance boundary part of a different color ] 
[0008] 

[Problem(s) to be Solved by the Invention]When the front face of a display panel was pasted together or 
equipped with a mesh-shaped thing as the above-mentioned electromagnetic shielding material, there was a 
problem of being easy to generate what is called a "moire pattern" by the interaction of the pattern and 
mesh pattern of a fluorescent substance formed stripe shape or in the shape of a cell. The same problem 
arises also in the transparent electrode (scanning line) in a display. Therefore, when using a conductive 
mesh as an electromagnetic shielding material, By optimizing the angle of the pattern arrangement of a 
scanning line or a fluorescent substance and the mesh line in a display panel, the actual condition is coping 
with this problem by keeping a moire pattern from being conspicuous as much as possible. 
[0009]Then, the electromagnetic shielding material which intercepts effectively the electromagnetic waves 
revealed from the front face of a display, and does not worsen the display quality of a display was called for. 
The purpose of this invention is a gestalt from which the electromagnetic shielding material which pastes 
together or equips and is used for the front face of the conventional display panel differs, It is in providing 
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the material which can intercept effectively the electromagnetic waves revealed from the front face of a 
display without worsening the display quality of a display, and providing the manufacturing method and the 
display panel using it further. 

[0010]As a result of examination, to the transparent substrate with a transparent electrode used when 
manufacturing a display panel, it finds out that the above-mentioned purpose can be attained by forming the 
pattern of a conductive layer so that it may lap with a transparent electrode or/and the fluorescent 
substance boundary pattern of a panel, and it came to complete this invention to it. 
[0011] 

[Means for Solving the Problem] Namely, this invention has the transparent electrode formed in stripe shape 
in one field of a transparent substrate, is formed in it by pattern of a conductive layer in a field of another 
side, and a pattern of this conductive layer, A substrate with a transparent electrode which is stripe shape 
or the shape of a lattice which has a line of one way at least among lines which intersect perpendicularly 
with a stripe pattern of a line and a transparent electrode which lap with a stripe pattern of a transparent 
electrode is provided. 

[001 2]A process at which this substrate with a transparent electrode forms a transparent electrode pattern 
in one field of a transparent substrate at stripe shape, And include a process of forming a pattern of a 
conductive layer in a field of another side of the transparent substrate, and a pattern of a conductive layer, 
It can manufacture by a method of forming in the shape of a lattice so that it may form in the direction 
which forms in stripe shape or intersects perpendicularly with a stripe pattern of a transparent electrode so 
that it may lap with a stripe pattern of a transparent electrode at stripe shape or a line of one way may lap 
with a stripe pattern of a transparent electrode. Under the present circumstances, as for a pattern of a 
conductive layer, it is advantageous to form by printing which used a conductive resin composition. 
[0013]The above-mentioned substrate with a transparent electrode can be used as a base board of a 
discharged type display panel which generates harmful electromagnetic waves. Therefore, according to this 
invention, a display panel which has arranged the above-mentioned substrate with a transparent electrode 
as one substrate is also provided. Especially, this substrate with a transparent electrode is advantageously 
used as a front substrate for plasma displays, and counters a field which has a transparent electrode of a 
front substrate in this case, A back substrate provided with a barrier rib which isolates a fluorescent 
substance and each fluorescent substances which were provided in stripe shape in the direction which 
intersects perpendicularly with a stripe shape transparent electrode of a front substrate is arranged. And 
when it has a line of a direction by which a stripe pattern of a transparent electrode and a pattern of a 
conductive layer cross at right angles in a substrate with a transparent electrode, Line spacing of a 
conductive layer of a direction which intersects perpendicularly with a stripe pattern of a transparent 
electrode is coincided with an interval of a barrier rib of a back substrate, and a line of the conductive layer 
is arranged so that it may lap with a barrier rib. 
[0014] 

[Embodiment of the Invention]If the gestalt of a transparent electrode and the gestalt of the pattern of a 
conductive layer are explained about the substrate with a transparent electrode of this invention based on 
drawing 1 , The transparent electrodes 12 and 12 are formed in one field of the transparent substrate 11 at 
stripe shape, and the conductive layers 15 and 15 are formed in the field of another side by the pattern of 
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stripe shape or the shape of a lattice. As shown in drawing 1 (A), one gestalt of the pattern of the 
conductive layers 15 and 15 is formed in stripe shape so that it may lap with the stripe pattern of the 
transparent electrodes 12 and 12. Other gestalten are formed in the direction which intersects 
perpendicularly with the stripe pattern of the transparent electrodes 12 and 12 at stripe shape, as shown in 
drawing 1 (B). As shown in drawing 1 (C), gestalt with one [ another ] more is formed in the shape of a lattice 
so that the line of one way may lap with the stripe pattern of the transparent electrodes 12 and 12. When 
considering it as the pattern of the shape of a lattice like the last example, it is usually formed so that the 
line of two directions may intersect perpendicularly mutually. 

[001 5]A vertical mimetic diagram shows one gestalt of the substrate with a transparent electrode by this 
invention to drawing 2 . This figure makes the graphic display range larger than the case of drawing 1 , 
although it is equivalent to the state where what was shown in (A) of drawing 1 or (C) was cut to the 
lengthwise direction which intersects perpendicularly with the transparent electrodes 12 and 12. When 
providing the pattern of the conductive layers 15 and 15 in parallel with the transparent electrodes 12 and 
12 so that drawing 2 may show, it is a surface and rear surface of the transparent substrate 1 1, and is made 
for the line of the conductive layers 15 and 15 to lap with the stripe shaped patterns of the transparent 
electrodes 12 and 12. The vertical section of what was shown in drawing 1 (B) is the same as that of drawing 
2_except the stripe shaped patterns of the conductive layers 15 and 15 serving as a direction which 
intersects perpendicularly with the stripe shaped patterns of the transparent electrodes 12 and 12. 
[0016]The transparent substrate 11 can choose the thing of suitable construction material with the 
specification of the display panel to be used. When a display panel is PDP, a glass plate is usually used from 
the conditions of an electrode formation process having tolerance, but use of transparent resin, for example, 
ester system resin like polyethylene terephthalate, is also considered. In large-sized PDP, since elasticity of 
the substrate by heating cannot be disregarded, it is preferred to use high strain point glass. 
[0017]The substrate with a transparent electrode of this invention is fundamentally manufactured through 
the process of forming the pattern of the transparent electrodes 12 and 12 of stripe shape in one field of 
the transparent substrate 11, and the process of forming the pattern of the conductive layers 15 and 15 in 
the field of another side of the transparent substrate 11. Under the present circumstances. [ whether the 
pattern of the conductive layers 1 5 and 1 5 is formed in stripe shape so that it may lap with the pattern of 
the transparent electrodes 12 and 12, and ] It forms in the shape of a lattice so that it may form in the 
direction which intersects perpendicularly with the pattern of the transparent electrodes 12 and 12 at stripe 
shape or the line of one way may lap with the pattern of the transparent electrodes 12 and 12. The process 
of forming the pattern of the transparent electrodes 12 and 12, and the process of forming the pattern of 
the conductive layers 15 and 15 may perform whichever first. 

[001 8] Although the transparent electrodes 12 and 12 on the transparent substrate 11 can be formed using 
a publicly known material, generally ITO and the tin oxide are used suitably. A silver-dielectric multilayer etc. 
can be mentioned as an example. In order to form the pattern of the transparent electrodes 12 and 12 on 
the transparent substrate 11, a publicly known method is employable. As a formation method of a 
transparent electrode pattern, the method by photo etching, the method of pasting and printing ITO, etc. are 
illustrated. 

[001 9]If it explains in more detail about the case where the transparent electrodes 12 and 12 are formed 

7 



JP 2002-196685 

with photo etching method, after washing the transparent substrate 1 1 , transparent conductive layers, such 
as ITO, will be produced all over one side of the substrate 1 1. Photoresist is applied the whole surface on it, 
it prebakes at the temperature of around 90 **, and a resist film is formed. Subsequently, it exposes through 
a mask, and after developing negatives, a resist pattern is formed by the photo lithography which carries out 
postbake at the temperature of around 120 **. The mask of the portion which remains as a transparent 
electrode is carried out with a resist pattern by this, and the other portion will be in the state where the 
transparent conductive layer was exposed. And by using a resist pattern as a mask and etching with the 
etching reagent of an acid system, the exposed transparent conductive layer is removed and the 
transparent substrate 1 1 appears in the portion. If a resist film is finally exfoliated, the portion by which the 
mask was carried out with the resist pattern will remain as a pattern of the transparent electrodes 12 and 
12. What is necessary is on the other hand, to paste ITO, to print into a request portion with techniques, 
such as screen-stencil, to calcinate, and just to consider it as the pattern of the transparent electrodes 12 
and 12, when based on printing. 

[0020]Although the transparent electrodes 12 and 12 are formed in stripe shape and that line width, line 
spacing, thickness, etc. are changed with the size etc. of the display panel in which this substrate with a 
transparent electrode is used, Generally, the line width of about 20-200 micrometers and line spacing is 
about 100-1,000 micrometers, and thickness is about 10-500 nm. 

[0021]In the case of the substrate for AC type PDP, after forming the transparent electrodes 12 and 12, the 
metal electrode called a bus electrode is further formed on the transparent electrode 12 and 12. In order 
that a bus electrode may prevent the sag by the electrical resistance of the transparent electrodes 12 and 
12, it is provided, but as for it existence, it is desirable to make it thin as much as possible in the range in 
which required line resistance is obtained from shading luminescent light and reducing luminosity. Therefore, 
generally a bus electrode is formed with photo etching method. A Cr/Cu/Cr electrode etc. are illustrated as 
a bus electrode. Photo lithography and etching same with having described production of the transparent 
electrode pattern previously in itself [ photo-etching-method ] can perform. However, when an etching 
reagent suitable for the metal which constitutes a bus electrode is used, for example, it constitutes a bus 
electrode from Cr/Cu/Cr, an etching reagent is chosen as etching according to each metal layer. 
[0022]In the substrate with a transparent electrode of this invention, the pattern of the conductive layers 
15 and 15 is formed in the field of an opposite hand in the transparent electrodes 12 and 12 formed on the 
transparent substrate 1 1 at stripe shape. This conductive layer pattern is formed so that it may lap with the 
fluorescent substance boundary pattern (they are the barrier ribs 27 and 27 of the back substrate 20 at 
PDP shown in drawing 4 ) formed in the panel board, when the scanning electrode (transparent electrodes 12 
and 12) and panel of a panel are assembled. It becomes possible to give electromagnetic wave shield 
performance, preventing generating of the moire pattern by interference with the pattern of the conductive 
layer 15, the pattern of a scanning electrode (transparent electrode 12), and/or a fluorescent substance 
boundary pattern (pattern of the barrier rib 27) by carrying out like this. In forming the line of the conductive 
layers 15 and 15 in the direction parallel to the transparent electrodes 12 and 12, it makes it each former 
line lap with the latter pattern at least in a part, respectively, but it is not necessary to make both pattern 
the same at all. Also when forming the line of the conductive layers 15 and 15 in the direction which 
intersects perpendicularly with the transparent electrodes 12 and 12, so that each former line may lap with 
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a fluorescent substance boundary pattern at least in a part, respectively, For example, if it uses for PDP, 
what is necessary is just to make it lap at at least the barrier ribs 27 and 27 and a part of back substrate 20 
which were shown in drawing 4 , and it is not necessary to make it the completely same pattern as a 
fluorescent substance boundary pattern. When assembled by the panel, some conductive layer patterns are 
designed so that a part may be connected to a ground. By carrying out like this, electromagnetic waves 
come to be intercepted more effectively. 

[0023]Although the line width of the conductive layers 15 and 15 is determined by the appearance at the 
time of electromagnetic wave shield performance and a display assembly, etc., it is preferred that it is the 
range of 10-100 micrometers. When line width is less than 10 micrometers, it is in the tendency it to 
become difficult to form a conductive layer pattern so that it may become difficult to reveal sufficient 
electromagnetic wave shield performance and an open circuit etc. may not take place. On the other hand, 
since it will become a wrap form with a conductive layer pattern about emitting parts more than needed and 
the luminosity of a display will be spoiled if the line width of the conductive layers 15 and 15 exceeds 100 
micrometers, it is not desirable. Thus, the smaller one the line width of the conductive layers 15 and 15 from 
a desirable thing in the range which reveals required electromagnetic wave shield performance. When 
forming the line of the conductive layers 15 and 15 in the direction parallel to the transparent electrodes 12 
and 12, generally, Make it the same as the line width of the transparent electrodes 12 and 12, or it is made 
smaller than it, When it is made for the line of the same direction as the transparent electrodes 12 and 12 of 
the conductive layers 15 and 15 to lap with the pattern of the transparent electrodes 12 and 12 mostly in 
the surface and rear surface of the transparent substrate 11 or it expresses with a top view, it is preferred 
to make it settled into the pattern of the transparent electrodes 12 and 12. Line spacing and/of the 
transparent electrodes 12 and 12 in which the line spacing of the conductive layers 15 and 15 is provided in 
the field of the opposite hand of the transparent substrate 11. Or it is determined according to the line 
spacing of the fluorescent substance boundary pattern (at PDP shown in drawing 4 , they are the barrier ribs 
27 and 27) which exists in a back substrate, and, generally is about 100-600 micrometers. If it is a request, 
it is also possible to extend the line spacing of the conductive layers 15 and 15 to about 1,000 micrometers 
according to the line spacing of the transparent electrodes 12 and 12. 

[0024]The conductive layers 15 and 15 contain a conductive substance, in order to give conductivity. As a 
conductive substance which constitutes the conductive layers 15 and 15, inorganic substances, such as 
metal containing silver and silver, such as an alloy, gold, nickel, and aluminum, ITO, tin oxide, iron oxide, 
titanium oxide, are mentioned. 

[0025]Especially if the formation method of the conductive layer pattern which has an electromagnetic 
wave shielding function is a method of not doing damage to the transparent electrode formed in the rear 
face, it will not be limited, but it is preferred to form a conductive layer pattern by print processes from a 
viewpoint that a pattern can be formed simple. Especially, from a viewpoint that a detailed pattern can be 
printed, offset printing, screen-stencil, or gravure printing is preferred. Since dimensional accuracy is high if 
it is these print processes, it is easily possible to print the pattern of the conductive layers 15 and 15 so 
that it may lap with the pattern of the transparent electrodes 12 and 12 formed in the rear face of the 
transparent substrate 11. Intaglio offset printing which fills up an intaglio with printer's ink, especially 
transfers the ink to a blanket cylinder, carries out rotation stamp and prints the blanket cylinder on the 
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transparent substrate 1 1 which is printed matter is preferred. 

[0026]As a material which forms the conductive layer pattern which has an electromagnetic wave shielding 
function, A pattern can be formed on the surface of a substrate, and it has suitable conductivity, or 
especially if suitable conductivity can be given, it will not be limited, but from a viewpoint of forming a 
pattern by above-mentioned print processes, a resin composition is preferred. What is necessary is just to 
use conductive paste as a resin composition, in order to form a conductive pattern using a resin 
composition. A publicly known thing can be used as conductive paste. Conductive paste is a constituent 
which consists of a conductive particle and a binder here, and the conductive particle is distributed by the 
binder. The particles which consist of metal which contains silver and silver as a conductive particle, such 
as an alloy, gold, nickel, and aluminum, and the inorganic substance particles which consist of metallic oxides, 
such as ITO powder, are mentioned. As a binder, polyester system resin, epoxy system resin, acrylic resin, 
etc. are mentioned, for example. It does not need to be colored and these binders may be colored. 
[0027]When an amorous glance of a conductive pattern is whitish and it assembles on a panel, in the rear 
face of a conductive pattern, the luminescent light from a display panel reflects and display quality may fall. 
In such a case, it becomes possible about a binder to control reflection of the panel luminescent light [ black 
then ] in the rear face of a conductive pattern. What is necessary is just to mix colorant, such as a black 
color and paints, to a binder, in order to make a binder black. As black colorant, carbon, iron oxide, titanium 
black, etc. can be used, for example. 

[0028]The using rate of the conductive particle and binder in conductive paste is suitably chosen according 
to the electric conduction resistance of a conductive pattern made into the purpose, adhesive strength with 
a transparent substrate, etc. If the adhesive strength with a transparent substrate will become large if 
quantity of a conductive particle is lessened, but electric conduction resistance becomes large and lessens 
quantity of a binder conversely, electric conduction resistance will become small, but adhesive strength with 
a transparent substrate becomes small. This conductive paste may contain other additive agents like usual 
conductive paste. Usually, it mixes with a solvent, and viscosity control of the conductive paste is carried 
out, and it is used. 

[0029]When the conductivity of the pattern obtained from above-mentioned conductive paste runs short, If 
the transparent substrate 1 1 is glass, after forming a pattern with conductive paste, by carrying out high 
temperature firing of it, and removing an organic matter, the relative ratio of a conductive particle can be 
increased and the conductivity of a pattern can be improved. In high temperature firing, it dries first and the 
solvent contained in a paste is removed. Although drying temperature can be suitably determined according 
to the boiling point etc. of the solvent contained in a paste, the range of it is usually 30-250 **, and hot wind 
oven, an infra red stove, etc. can be used for it as a device. Although calcinated at an elevated temperature 
after desiccation, this calcination is performed using an electric furnace etc. The range of calcination 
temperature is usually 300-700 **, and it is suitably determined by the conductivity etc. which are needed 
for the characteristic and the conductive layer pattern obtained of the material to be used. What is 
necessary is just to choose the atmosphere at the time of calcination if needed, and it is performed in 
inactive gas, such as nitrogen, or a vacuum among the air. It is also possible to repeat calcination twice or 
more if needed, or to anneal in inactive gas, such as nitrogen, or a vacuum after calcination. In using the 
paste containing silver, in order to reduce coloring resulting from the shift of silver to the transparent 
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substrate 11, it is preferred to calcinate at the temperature of 600 ** or less, and it is calcinated at the 
temperature which is usually 500-600 **. 

[0030]A conductive pattern can also be formed by drying and calcinating the pattern obtained by forming a 
pattern using the solution or colloid liquid of a compound which generates a metallic oxide by calcination. As 
a compound which generates a metallic oxide by calcination, the alcoholate of indium or tin, an 
acetylacetonato complex, acetate, organic acid salt like 2-ethylhexanoic acid salt, the nitrate of these metal, 
mineral salt like a chloride, etc. are illustrated. These compounds are used as solutions and colloid liquid, 
such as an alcohol solution, and a pattern is formed by the above-mentioned printing method using this. 
Subsequently, the pattern which consists of conductive metallic oxide can be formed by performing 
desiccation and high temperature firing like the case where calcination of the pattern obtained from 
above-mentioned conductive paste raises conductivity. 

[0031]When the conductivity of the pattern obtained from a resin composition runs short or there is no 
conductivity, it can be considered as a conductive pattern by forming a conductive layer in the pattern 
surface formed with the resin composition. As metal which constitutes a conductive layer, copper, nickel, 
etc. are mentioned, for example. A metal layer may be a monolayer and may be a multilayer which consists 
of two-layer, three layers, or a layer beyond it. The top layer of a conductive layer is preferred, when that it 
is a black layer suppresses reflection of visible light and it improves visibility. 20 micrometers or less, the 
thickness of a metal layer is 5 micrometers or less preferably, and is usually 0.1 micrometers or more. When 
giving conductivity by covering a pattern surface with a metal layer, the resin composition itself which forms 
a pattern does not need to have conductivity, and it does not need to contain metal particles or the 
inorganic particle which have conductivity in a resin composition. However, since it is advantageous that the 
pattern which consists of resin compositions has a certain amount of conductivity in order to provide a 
metal layer by uniform thickness by plating mentioned later, it is preferred to also make a resin composition 
contain a conductive substance. 

[0032]The method of providing a conductive layer on the pattern formed with the resin composition is the 
point that a metal layer can be selectively provided on the pattern of the resin composition formed 
beforehand, and its wet plating is preferred. Although a publicly known method can be used as a method of 
providing a conductive layer and electrolytic plating and electroless deposition are usually adopted on the 
pattern which consists of resin compositions by wet plating, when the conductivity of the pattern itself is 
not enough, being based on electroless deposition is preferred. In order to raise productivity, the substrate 
which used the resin composition and with which the pattern of stripe shape or the shape of a lattice was 
formed is received, After providing the first conductive layer that performs electroless deposition and has 
uniform conductivity on the surface of a resin pattern, the method of performing electrolytic plating and 
providing the second conductive layer by desired thickness is also effective. A cross section shows the 
example of the substrate with a transparent electrode in this case to drawing 3 . In this example, they are 
formed in one field of a transparent substrate by the transparent electrodes 12 and 12 at stripe shape, and 
in the field of another side. The innermost layer 16 formed from the resin composition, the first conductive 
layer 17 provided in the surface by electroless deposition, and the second conductive layer 18 further 
provided in the surface by electrolytic plating are formed so that it may lap with the stripe shaped patterns 
of the above-mentioned transparent electrodes 12 and 12, The patterns 15 and 15 of the conductive layer 
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comprise these innermost layers 16, the first conductive layer 17, and the second conductive layer 18. 
[0033]Since the direction which gave uniform conductivity first is enabled to form the conductive layer of 
uniform thickness covering a large area by electrolytic plating in electroless deposition even if it is a case 
where the resin composition itself has sufficient conductivity for electrolytic plating, it is more desirable. 
The conditions of electroless deposition and electrolytic plating are suitably chosen according to the 
electromagnetic wave shield performance made into the physical properties of the used resin composition, 
and the target of a substrate with a transparent electrode acquired. 

[0034]When in the outermost surface of the conductive layer 15 considering it as a black layer suppresses 
reflection of visible light and it raises visibility, it is preferred. In order to use the outermost surface as a 
black layer, the method of covering with a black metal layer or a black electrodeposition layer, the method 
by oxidation or sulfidization, etc. are employable. What is necessary is just to perform black ternary alloy 
plating treatment using the black ternary alloy plating treatment, tin, nickel, and molybdenum which use 
black nickel plate processing, chromate plating treatment, tin, nickel, and copper in the case of plating 
mentioned above, for example, etc., in order to cover with a black metal layer. A black electrodeposition 
layer is a black layer provided by electrodeposition, for example, when a black pigment electrodeposits using 
the black paint distributed by electrodeposition resin, it can be provided. The black pigment which carbon 
black etc. are mentioned, for example and has conductivity as a black pigment is preferred. 
Electrodeposition resin may be anionic system resin, it may be cation system resin, and, specifically, an 
acrylic resin, polyester resin, an epoxy resin, etc. are mentioned. These electrodeposition resin is 
independent, respectively, or two or more sorts can be mixed and it can be used. It can also black-ize by 
oxidation treatment and sulfidization of a surface of metal. Oxidation treatment and sulfidization can be 
performed by a publicly known method. 

[0035]The substrate with a transparent electrode of this invention can be used as a member of the display 
panel of the type manufactured combining a front substrate and back substrates, such as PDP. Specifically, 
it can use as the front substrate 10 of PDP as shown in drawing 4 . In PDP, the field which has the 
transparent electrodes 12 and 12 of this front substrate 10 is countered, The back substrate 20 provided 
with the fluorescent substances 25R, 25G, and 25B provided in stripe shape so that it might intersect 
perpendicularly with the stripe shape transparent electrodes 12 and 12 of the front substrate 10, and the 
barrier ribs 27 and 27 which isolate these fluorescent substances is arranged. And when the conductive 
layer pattern (15 in drawing 1 etc., 15) of the front substrate 10 has a line of the direction which intersects 
perpendicularly with the transparent electrodes 12 and 12. The line spacing of a conductive layer is 
coincided with the line spacing of the barrier ribs 27 and 27, and the line of the conductive layer of the 
direction which intersects perpendicularly with the transparent electrodes 12 and 12 is arranged so that it 
may lap with the barrier ribs 27 and 27. Although the line spacing of the barrier ribs 27 and 27 is changed 
with the size of PDP, etc., it is about 100-600 micrometers in general. 

[0036]Since the conductive layer pattern which has electromagnetic wave shield performance becomes a 
form exposed to the outside (front-face side) of a direct panel when display panels, such as PDP, are 
manufactured using the substrate with a transparent electrode of this invention, It is preferred to paste a 
film together using a binder etc. or to equip the front-face side with a guard plate because of protection of 
an electromagnetic wave shielding pattern. The film pasted together to the electromagnetic wave shielding 
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pattern side of a panel, Especially if optically transparent, will not be limited, but The film of polyester 
system resin like polyethylene terephthalate for example, Synthetic resin films, such as a film of polyolefin 
system resin like polyethylene or polypropylene, a film of polycarbonate system resin, and a film of poly 
(meta) acrylate system resin, are mentioned, and the range of the thickness is usually about 0.04-0.3 mm. If 
the guard plate with which a face of panel is equipped is a transparent substrate which may be arranged at 
the front face of a display, especially, it can be used without restriction, for example, a glass substrate, a 
synthetic resin base, etc. can be used for it. As a synthetic resin base, the board of acrylic resin, the board 
of polycarbonate system resin, the board of polyester system resin like polyethylene terephthalate, the 
board of polyolefin system resin like polyethylene or polypropylene, the board of polyether sulfone resin, etc. 
are mentioned. When using a glass plate, the viewpoint of breakage prevention to tempered glass is suitable. 
The range of the thickness of the transparent protection version is usually about 1-10 mm preferably about 
0.5-20 mm. 

[0037]An above-mentioned film and guard plate may be colored by colorant, such as a color and paints. In 
many cases, coloring is performed in order to raise the conspicuousness of a display. In this case, the 
material which constitutes a film and a guard plate may be colored by scouring a color etc., and a coloring 
layer may be provided in a film or the surface of a guard plate. In the case of a guard plate, the same 
function can be given also by pasting a coloured film together on the surface. When a panel is PDP, it may 
equip with the film and guard plate which have a near-infrared interception function for absorbing the near 
infrared ray by which it is generated from the front face of a panel. A near-infrared interception function can 
be given in an above-mentioned coloring method and an almost similar way. 

[0038]A hard court layer, a stain-proofing barrier, an antireflection layer, etc. can also be formed in a film or 
the surface of a guard plate if needed. A function may be given by pasting together the film which has these 
functions using a binder etc. Coloring, the near-infrared interception function, the hard court layer, the 
antifouling function, the acid-resisting function, etc. may be given independently, and two or more functions 
may be given if needed. 
[0039] 

[Example]This invention is not limited by these examples, although a concrete example is shown and this 
invention is explained still in detail hereafter. Especially % and the part in an example are a weight reference 
unless it refuses. About the electromagnetic wave shielding plate obtained in some examples, the line width 
and electromagnetic wave shielding performance of the conductive layer were measured by the following 
methods. 

[0040](1) The line width of the conductive layer pattern provided on the sample under the line width 
microscope was measured. 

[0041 ](2) Electromagnetic wave shielding performance electromagnetic wave shielding effect measuring 
device ["TR17301 type" by ADVANTEST CORP.] Network analyzer["8753A" made from Hewlett Packard] 
Using **, the intensity of the electromagnetic waves in the frequency of 1 MHz - 1 GHz was measured, and 
the value calculated with the following formula was made into electromagnetic wave shielding performance. 
[0042] 

X 0 expresses electromagnetic wave intensities when not using an electromagnetic wave shielding plate 
among an electromagnetic wave shielding performance (dB) =20xlog 10 (X 0 /X) type, and X expresses 
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electromagnetic wave intensities when an electromagnetic wave shielding plate is used. 

[0043]One side started the square sample which is 200 mm from the obtained electromagnetic wave 

shielding plate, and measurement was performed using the specimen which formed the ground in the 

circumference of the side with the copper tape. When the thickness of a specimen was 2 mm or less, it 

backed with the same size with the acrylic board of suitable thickness, and measured by adjusting so that 

the thickness of a sample may be set to about 3 mm. 

[0044] Reference example (preparation of a resin composition) 

The "DJ-600" 0.9 copy which is the black carbon made from "AgC-B" (particle diameter of 0.1-2.0 
micrometers) 90 copy and Degussa (Degussa) which is the Fukuda Metal Foil & Powder silver granule child 
is mixed, The "SUTAFIKKUSU PL-C" (40% of nonvolatile matter) 25.3 copy which is Fuji Photo Film 
polyester resin in a roll dispersion machine about this, It mixed with 6.0 copies of ethylcarbitol acetate which 
is the "dibasic ester" 6.2 copy and another solvent which are the Du Pont solvents, and into the binder, the 
conductive particle was distributed and it was considered as the conductive resin composition. This 
constituent was black by colorant (carbon). 

[0045]Example 1 (printing to the transparent substrate surface of conductive paste) 

Three copies of ethylcarbitol acetate which is a solvent was added to 97 copies of conductive resin 
compositions obtained by the above-mentioned reference example, and it adjusted to the viscosity which 
can be screen-stenciled. When the viscosity of the conductive paste after viscosity control was measured 
with the rotation viscometer, at 1 rpm, it was 4,830 poise (483 p a -s), and was 626.75 poise (62.675 p a -s) at 10 
rpm, and the thixotropy ratio was 7.71. Using the conductive paste after this viscosity control, on one side 
of a 0.7-mm-thick glass plate in the size of 200 mm x 200 mm with the screen version the line spacing of 
500 micrometers, and [ grid line / 20 micrometers ] in width. The conductive pattern of stripe shape was 
printed over the whole surface, and the conductive stripe pattern which comprises a grid line which consists 
of conductive paste was provided. Subsequently, the conductive tape was attached to the circumference of 
the side of the glass plate, and the electromagnetic wave shielding plate was produced. The conductive 
stripe patterns 15 and 15 are formed in one side of the glass plate 11, and the conductive tape 19 is formed 
in the circumference of the side of the glass plate 1 1 as the obtained electromagnetic wave shielding plate 
shows drawing 5 typically the vertical section structure of the direction which intersects perpendicularly 
with the conductive stripe pattern. The width of 500 micrometers (50 meshes) and a grid line of the line 
spacing of the conductive stripe patterns 15 and 15 is 39 micrometers. The thickness of the grid line was 3 
micrometers. 

[0046]Example 2 (plating of a conductive layer) 

The glass plate (electromagnetic wave shielding plate) with which the conductive stripe pattern before being 
obtained in Example 1 and forming the conductive tape 19 in the circumference was formed, After being 
immersed in concentrated hydrochloric acid of 35% of concentration for 1 minute, it was immersed in 
coppering liquid with a temperature of 25 ** which mixed the copper sulfate 5 hydrate 180g, the sulfuric acid 
27g, and ion exchange water, and was 1 I. The pH of this coppering liquid was 0.7. The electrolytic copper 
electrode was immersed in this coppering liquid, by using an electrolytic copper electrode as the anode, the 
voltage of 3V was impressed for 3 minutes between two electrodes, coppering processing was performed 
[ the electromagnetic wave shielding plate was used as the negative pole, ], and the grid line was covered 
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with the copper layer. Next, it was immersed in nickel plate liquid with a temperature of 55 ** which mixed 
the nickel sulfate 6 hydrate 75g, the ammonium nickel sulfate 44g, the sulfate of zinc 30g, the sodium 
thiocyanate 20g, and ion exchange water, and made 1 I. the electromagnetic wave shielding plate after 
coppering processing. The pH of this nickel plate liquid was 4.5. The electrolysis nickel electrode was 
immersed in this nickel plate liquid, by using an electrolysis nickel electrode as the anode, the voltage of 3V 
was impressed for 2 minutes between two electrodes, black nickel plate processing was performed [ the 
electromagnetic wave shielding plate was used as the negative pole, ], and the nickel layer was provided as 
the top layer on the copper layer. This top layer was black. The conductive tape was attached to the 
circumference of the side of the glass plate with which the stripe pattern which makes a black nickel plating 
layer the top layer in this way was formed, and it was considered as the electromagnetic wave shielding 
plate. The width of the grid line after a black nickel plate is 79 micrometers. Thickness was 18 micrometers. 
The electromagnetic wave shielding performance at 50 MHz of the electromagnetic wave shielding plate 
after black nickel plate processing was 39 dB. 

[0047]In 1 or Example 2, three examples instead of a glass plate using the glass plate with which the 
transparent electrode was formed in the rear face at stripe shape by performing the processing same to the 
field of an opposite hand as a field with a transparent electrode, The substrate with a transparent electrode 
formed in the direction which intersects perpendicularly with it is producible so that a conductive stripe 
pattern may lap with the stripe pattern of a transparent electrode. If this substrate with a transparent 
electrode is used as a front substrate at the time of panel production, such as PDP, the panel which has an 
electromagnetic wave shielding function will be obtained. Under the present circumstances, when the 
conductive layer pattern of stripe shape is formed so that it may lap with the transparent electrode pattern 
formed in the rear face of a glass plate, When it can be considered as a panel without generating of the 
moire pattern by both interference and the conductive layer pattern of stripe shape is formed in the 
direction which intersects perpendicularly with a transparent electrode pattern, By arranging so that the 
conductive layer pattern may lap with the barrier rib on a back substrate, it can be considered as the panel 
which does not have generating of a moire pattern too. 

[0048]Example 4 line spacing of 400 micrometers The conductive stripe pattern was formed like Example 1 
except using the screen version with a grid line width of 40 micrometers. To the obtained substrate with a 
conductive pattern, coppering processing was performed by the same method as Example 2, and nickel plate 
processing was performed by the same method as Example 2 except having made time of the black nickel 
plate into 1 minute further. The width of the grid line after a black nickel plate is 91 micrometers. Thickness 
was 10 micrometers. The electromagnetic wave shielding performance at 50 MHz of the electromagnetic 
wave shielding plate after black nickel plate processing was 47 dB. 

[0049]In the example 5 above-mentioned example 4, instead of a glass plate using the glass plate with which 
the transparent electrode was formed in the rear face at stripe shape by performing the processing same to 
the field of an opposite hand as a field with a transparent electrode, The substrate with a transparent 
electrode formed in the direction which intersects perpendicularly with it is producible so that a conductive 
stripe pattern may lap with the stripe pattern of a transparent electrode. If this substrate with a transparent 
electrode is used as a front substrate at the time of panel production, such as PDP, the panel which has an 
electromagnetic wave shielding function will be obtained. Under the present circumstances, when the 
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conductive layer pattern of stripe shape is formed so that it may lap with the pattern of the transparent 
electrode formed in the rear face of a glass plate, When it can be considered as a panel without generating 
of the moire pattern by both interference and the conductive layer pattern of stripe shape is formed in the 
direction which intersects perpendicularly with a transparent electrode pattern, By arranging so that the 
conductive layer pattern may lap with the barrier rib on a back substrate, it can be considered as the panel 
which does not have generating of a moire pattern too. 

[0050]An intaglio can be filled up with the printer's ink which consists of conductive paste in 1, printer's ink 
can be transferred from there to a blanket cylinder, and six examples can print the pattern of a conductive 
layer with sufficient dimensional accuracy also by intaglio offset printing which carries out the rotation 
stamp of the blanket cylinder on a glass plate. 

[0051 ]The pattern of example 7 conductive layer is made into the shape of a lattice, and if it forms so that 
the line of one of these may lap with the pattern of the transparent electrode formed in the rear face of a 
glass plate, the substrate with a transparent electrode which has a lattice-like conductive layer pattern will 
be obtained. Intaglio offset printing is advantageous to formation of such a lattice-like pattern. If the line of 
the conductive layer formed so that it might be used as a front substrate at the time of panel production, 
such as PDP, and might lap with the pattern of a transparent electrode, and the conductive layer of the 
direction which goes direct arrange this substrate with a transparent electrode so that it may lap with the 
barrier rib on a back substrate, It can be considered as the panel which does not have generating of a moire 
pattern after all. 
[0052] 

[Effect of the Invention]Since itself is provided with electromagnetic wave shield performance, the 
substrate with a transparent electrode of this invention can suppress effectively disclosure of the 
electromagnetic waves from the display panel concerned by using it as a front plate of a display panel. And 
in this substrate with a transparent electrode, since the conductive layer pattern for an electromagnetic 
wave shield is provided by the pattern of a transparent electrode, and specific physical relationship, there is 
little generating of a moire pattern etc. and it can maintain good display quality. According to this invention, 
such a substrate with a transparent electrode can manufacture advantageous simple. 
[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view which expands a part, respectively and is typically shown about three 
kinds of gestalten of the substrate with a transparent electrode concerning this invention, The example 
which provided the conductive layer pattern is shown so that (A) may lap with the stripe of a transparent 
electrode, (B) shows the example which provided the conductive layer pattern in the direction which 
intersects perpendicularly with the stripe of a transparent electrode, and (C) shows the example which 
provided the conductive layer pattern in the shape of a lattice. 

[Drawing 2] It is drawing of longitudinal section showing typically an example of the substrate with a 
transparent electrode concerning this invention. 

[Drawing 3] It is drawing of longitudinal section which expands a part and is typically shown about another 
example of the substrate with a transparent electrode concerning this invention. 
[Drawing 4] It is an outline perspective view for explaining the composition of a plasma display panel. 
[Drawing 5] It is drawing of longitudinal section showing typically the composition of the electromagnetic 
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wave shielding plate obtained in Example 1. 
[Description of Notations] 



10 . 


.. Front substrate, 


11 . 


.. Transparent substrate (front-face side), 


12 . 


.. Transparent electrode, 


13 . 


.. The front-face side dielectric layer, 


14 . 


.. Protective layer, 


15 . 


.. Conductive layer, 


16 . 


.. Innermost layer formed from the resin composition, 


17 . 


.. The first conductive layer, 


18 . 


.. The second conductive layer, 


19 . 


.. Conductive tape 


20 . 


.. Back substrate, 


21 . 


.. Back transparent substrate, 


22 . 


.. Address electrode 


23 . 


.. The back side protective layer, 



25R, 25G, 25B .... Fluorescent substance, 
27 .... Barrier rib. 



[Translation done.] 
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7'^X hffit i D «jg^xa«*y]f JT S d t icj; o 

T^yry^ffM-f soffit £3o 30 

[0 0 0 5] JlCi^aACffiSMSJPDPfCfc^T 

nfz.mmnm\2, 1 2©Rjrr£2#*M*ft&oT 

MJEE^EWDStl, 7h*WSfi2 2, 2 2 (C 

So -7?, MffiS«©ffffi«fcxh^7°tt^l2tf5ti 

AC^SScWSPDP-efeSo MffiS 
«±©H»&iMfcU #ffiS«±©HS^PIStb 40 
T, W#OHtiIM»£E*9JinLTi6SC«'rst>0*^ D 
CSPDPTffeSo %3b\ H4Tftt, *©Smf*2 5 

r> n©imf*2 5 G&OTr©sm{*2 5 b^hs^* 

H©^^@^LT(/^*\ ^©PDPT-tidOct^S 
it^^fMM^IBBStlTloD, MffiSSl 0(c 
■O^TtbWWW&l 2, 1 2©2>rf (4*) ©fEH©* 

S*^a*M^IB«StlT^2.o SfcjSUlWKl 2, 

1 2 a, ^^taMffiSHi§s« 1 1 ©«8gBT?*$*>oT^ so 



sav @4Ttta»^s^t-rs/ci6t, sb^usi 

2, 1 2 ^fffffiSH^SK 1 l©£Mt'>Ltt*fcBS-&T 
[0 0 0 6] ST, £©i?%SM§!J7 1 VX7°Wfr& 

w X7° w ©isn*«^M«irg)ifi7 >r ;i/A*as^-r s 

g#f ST^ri^SfflStiTi/^o eft 6 

ta, ^y^i-s»tfe ri toj mm 

v a ©gSfc&JR* <y *£?r o fz. t ©, ffifg^ <y i/ a 

So tKPDPli, MffifrSria-f §«SS^fi^/c 

ttt£© ft v ^ v -> a « © fe © flMgffl * tiT ^ S o 
[0 0 0 7] MlO*7-r^X^Wi<:*5^ 

^«Ct£iM7-«ToW§„ PDPK 

/^*;Wc«toTS*S*\ PDP©#^-«t9M©t43 
D , ^ffi«'^X©WffiffliJt^7 I fif*l^ffMSns©*^ 

ffl^So A^wa^ta, ^7tf*^-b^tt^E«-r 

*^<, £tlt>\ PDPK-DVT9cKWl.lt/VJ TV 7 
T-feSo ffi¥©fc46tc, *WfT1i, SSSfe©^ 

■TSo 

[0 0 0 8] 

#J:LT^'yyaM»t©*fVX ^ W ^^;l/©fff 
StcaS^Xt±S«Lfc®&, X h7^^fXa-b;W(c: 
^fiScS tlfcii^f*©/ ^ ^ - V t * y is a >\ Z - V©|gS 

5W$ofto Sfcx rVX7V-rtcfefj-SSH^« 
X7°W/^-;l/td|3^S^SS^ii7 I ef*©^ 

^ - yffi^ij t^-yi'a.^yt^ s^wiftr Set 
[0009] ?ct, xVx^wtffffi^firia-rsM 

KiS>&W«)tciiBfL, *^t^ X7° W©g^ n n n f4^M 
oifitt, «©7 1 Vx7W/^--;i/©ilffffi^It f ;i^xa 



T\ X7° W©g^ n n n f4^MftS*-f tr>f X7°t- 

7°W c t CSS. 
[00 1 0] tfeRo^iiU. -r-rxvuf/s^^Slii-r 

[001 1] 

cl©^M/I©^^->a, 3HM«©Xh7'-i"'7A 
^-yt!4S H&tfiliMffi© Xh^Y77^-yt 

[0 0 i 2] coaK«i^#SStt, iiB««©-^ 
©stcx h^^7 0 «(caB^«s/^-y^fiSc'r§i 
^^©ms*©^©®^**!©^-^ 

ffMfSxe^^L, WMo/W-ytt, amiss 
© x h 7 7°^ £ - y t s a s «t 9 tc x h =7 ■< 7° «c j£ 
jSH^«ffi©xh5-r7V^-ytit3? i rs^" 

«©Xh^7V^-;/fcS&£<fc5fc*&?Wcj&jSc 
fS^ct^T, Sjtfseifc^TfffSo cob, * 
**4©«IltlM?%£ffl^7cMWc 

[0013] ±ieoaw«ifif#a«H:x 

««£rfg£-f § SScm^O rV X 7° L-f / ^ 7b© ^- X 
lit LtffiitS c L/c*bt«i fc 

ins, ±fe©M*«tt^a«£-75-©a*£LTE 

ML/cxVx7W^*;l/feM«Sti§„ enDjUEftK 
f^S««, ItK^Xvr-f X7°Wffl©tu®S«t 

*trsffi£*fl*lLT\ fffffiS«©Xh^^7°tt5SHj!ltS 
t itSt S £ ft X h *y 4 7°tt tcfgf J 5 tifc&ftflafctf 

EMstiSo ?lt, SB^ns^^sstcio^T, mm 

-yt *£f s 7o-ft©«ii/i©«Ri^ffiS«©^ y 
ru7©p^it-g($^ ^yry 

[0 0 14] 

t, SfljMScmi&ifWit/i©^-^©^^ 1 

HjMS 12, 12tfXh 7^7°«^ij5c^tl, $ fcfW 



©BfcttS*» 15, 15»h ^7°«x«*§?«© 
A?-yT«SnSo 1 5, 1 5 0;^->0 

-Eltt^ Hi (A) c^-ridtc, 3f0M«i 2, l 

jfMsnfct©T-a&s 0 mmmii. m\ (b) fc^-r 
idle, SHEWS l 2, i 2©xh7-f 7°^$-yt\M. 

73ft©««JlWSl 2, 1 2©Xh^77^-yfc 

[0 0 15] 12tli, *f§Hj§«£SHjM«f^g« 
©-^Sg^Wffi+MHT-^fo cCgli, 01© 
(A) Xtt (C) t^L/tfc©£:3HMfil 2, 1 2 

5 fc^ j8UI1«H 1 2 , 12tffitlWl5, 15© 

20 itii2, i 2(D7,v^-<fw^~ytmmm\ 
5, i sds^sasidK-rso 01 (b) k 

/TxL-/ct©©Wffi«, gllJll 5, 1 5©Xh^-T7° 

w^-yt)\ mmmmi 2, 1 2©xh^7tt^£ 

[0 0 16] Illfil 1 H\ ffiffltSr-TXTW^ 

30 ^&nsa\ ^©ffitcMB^^ mm, xvz-^uy 
fi5„ xc§ypDP©tig-a, Mtcj;ss#©#ii^ii 

aTtat^dt^S, Mfi«7X^ffl^?©»SL 

[0 0 17] *^©aH^ns^^s«B, S*WtC, 

5Sh«s 1 1 ©-^©ffit x h f^mwmm 1 
2, 1 2©/^-y«fst«m Rismmmmi 1 

©fW©ffit^M^15, 15^^-y^Mt5I 

e^gTSig^nso c©^, wn^i 5, 1 5©/^ 
40 -va, jSh^msi 2, 1 2©/^-ytsa2.i9t 

Xh^^Ktc^-rsj&v SB^Sl 2, 1 2©/^ 

-yta^-rs^isitcxh^-f 7°«^jfM-r2.*\ xtt 

-7a ^©S^SHSMS 1 2 , 1 2©;^-ytl&5i 
5fc:J&?ttfc:JBj£TSo SHi§M«l 2, 12©/^ 
^-^^fiSc^Siet, WM^l 5, 1 5©/^-y 

[0018] SBi^sK 1 1 ±(Dwmnm 12, 12a, 
iTomxxWcffl^en^o ^ «-§§« 
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i i±K.mmnmi 2, 1 2©;^-y*Mt2c 
[0019] 7* h^y=f-y^mm^mmnmi 2, 

1 2?rffMt-«g^rfc:'3^T$5tc:pL<iJBj!^§t, 

«s« 1 1 zamhrcfa mm 1 1 <DKm$mK 1 t 

^Xh^MU 9 0 0 CtfftI©SST7°'J<-^L 10 

U «L/ctI, 1 2 0°CMtI©S)tT^Xh^-^-r 
S 7 * hU V^97>r -K«t t) , h^*-:/*JB 

xp-^-y-evxx^tu *n«nosp^tt3iBisim 

-?X X LTS^Oi -y fV^IST'i -y f-l/9t 3 C £ 
BMil 2, 1 2^^-ytLTS2 a EPBiJt 

«tsJ§£Hu iTo^-xKtu x^y-yaws 
12, l 2 ©/<!£-;/ fc-rtuf<U\, 

[0 0 2 0] jgHJ!*Il 2, 1 2«, X Y^J-fWrffr 

ioTtSits^ -dftftiai, lfffltt2 0~2 0 0 

Jim JSHRgli 1 0 0~ 1 , 0 0 0 pm gfi, £fc 

jp^lil 0~5 0 Onm SST?SSo so 
[0 0 2 1] AClJPDPffla«€)^ti, SiHJIWil 
2, 1 2«iLfei ^StSiMSl 2, 1 2±tc 

a, mmnmi 2, 1 2©«§cssai:«j:s*EEffi"T*B6 

g$ f L^f#6tiSSEHT«^lffl<-rs©^M$L^ 0 ^© 

So ^XfltLTtt, Cr Cu CrWffiftHjb^^Sft 

So 7*hx-y^y^mtxgf*a, ftfcjSUlWi^* 40 
-y©ffStC-3(/^Tx6^/c©t |S]ftt©7* b y xx"^7 
-fttf x 'yfy^taMBctmSo fcTE U 
X-yfy^KB, /^XH««fiSc-rS#MtCjgb/cX'y 
fy»ffl?il, ^XMS^Cr/Cu/CrT 

> ^rWMR^liSo 

[0 0 2 2] *5IK03W«S^*S1Sfc^V^Ttt, 3 

Bj§s« 1 1 ±kx h ^^fm^m^nrcmmmm 1 

2, 1 2t(i£f»ffiE, iSIl 5, 15©/^- 

ymmzti% 0 c©lfl;^-yit ^*;V©^fi so 



us (shmsi 2, 12) ^r\^)immitTkm^ 
l/cpdp T-a#ffis« 2 0 ©^y r y 7 2 7 , 27) 

fcS&SidtejfeiSc^tiSo c5t5ctT\ WIl 

5(D/^-ytjmnm mmnm\ 2) ©^x-ys. 
ovxasfTtfrii^^x-y wry? 2 70/^- 
y) t<D^m^£%^rum<Dm i £%:ffiitL-D-D, mm 
®y-)i h*ttti^#-ra <r t «iS5 t 1 
5, 1 5 omzmmmm 1 2 , i2Wffa»M 
t a M«©£lf^n^mt«©^x-:/fc 

fcjtfPlWi 1 2 , 1 2tB>5-rS7a^tffM-r2.i&ar 

tt-gp-eft&SJ: fflfcfcf P D P tffl^SOt* 
tl«\ B4Ef,L/tfffilfi2 0O;N'J7y72 7, 2 

So 

[0 0 2 3] Iti 15, 15 ©»g«, nW&-y-^ 
Kttffi&tfr-f X7Wfi3i^©^mSiflc «t 

nsav 1 o~i 0 0 oiiTSsoiWS u\ 
nms<$-ymzi&t%(DtimL<r c i;%mmz.&%o - 

7^ 15,15 Qtgfgtf 100/tB £rj@* 3 fc, 

f8ftgB#*&g£U: - y^I 5 J&lca ?K 

r-fX7'l/-l'Oi§^^f%^0^ £?£L<&t/\, £ 

«mn 5, 1 5©^@a/jN$i/^s9^MSL(/^ 

t^S, 9WI15, 1 5 ©*8*^»ffi 1 2 , 12t 

wa^iRifc^-rs^ -istca, sh^usi 2, 

iMl5, 15©SH^ltSl2, 12t^]C7a^©S 
*\ jSBi5S*l 1 ©SBffiTMH^HS 1 2, 1 2©/^X 

tfcjSWWffil 2, 1 2©/^-y<DtffciRSS«J:5li: 
tSOiWSU\ «M^1 5, 1 5©Sp E §Ha^ SHS 

a«i i<DEittM<Dmcw><'f^n%mmnmi 2, 1 2 
%—y «4tc^LfcPD PTii ^yry72 7, 2 

7^ ©WBC^^T^^n, -Ittciil oo~6 
0 0 ,ii eSTSSo SH^*S1 2, 12© 

ISMBK-^tJ^T, WH/1 15,15 ©«^PB^ 1 , 0 
0 0 fim@fi$Tj£&f£dfcfcRTtgT-££o 
[0 0 2 4] SIH/1 15, 15«, *«tt*f5f#f S re 

j6fc»ntt«^#-r«o 5, 1 5*mf%t 
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[0 0 2 5] ««$~>-;i/K«&l£#rsi!Mli><*- 

^ETOJT*§fc^#i^5«, X^ 

STSStitf, ^fcffiffitf*^©^ SB^SS 1 1 ©*ffi 
^ffM^ti/cSB^HS i 2, 1 2©;^-ytlS2i 
5£*MJil 5, 1 5©^*-;y£lWrs<:fc{±ga 

nitres s 0 fctjfe^ QiMJv**wmcitmu 

Elf S Hltfct 7t7h f»W * U\ 
[0026] ««BSS/-;i/KflMI*W'rs»Mi 

y«Tt, 5B^a*«tt*wrs, *s^tt5Bsa 20 

->y^;K 7;P5-^A%£'©#)i:fre>%&¥jA? 30 
I T 0 if ©#MS§ft;^ Wi? 

[0027] S/t, Ifl^^-yofeg^a-jif^i 
x>X7W^*;l/fr£©fgftft*W*fLT, 

-f y^-^a^t <rn«\ 40 
ta, mats, ti-t^y, mim, ^y^f^as 

[0 0 2 8] W«tt^-XhfC^SW«ffiS?fc/W 

y ^ - 1 ©ffifflf ij^-a, g& 1 1 « WUtt^ - y <om 



[0029] ±M©««tt^-xhA^f# s>ns;<*- 
T-&n«\ litt^-xh^^-y»SLfei, 

t, ^-xht^$ns)§M«£-rSo Kirfisa, 

CttfTtStf, a#3 0-2 5 0°C©iBHT<£>D, S 
itLTIi, f»j- - 7 ^*WI8S£*i*Pfc 2? £ ffl ^ S 

am 3 0 0 ~ 7 0 0 °C©ISH7?$> D , ffl^SSBOfftt 

6 n 5 WM' ^ - vk&s t 2 ns «[4^ tc 

EIBUJ*!) Bl/fc D , «fttg^^©^?g'[4^x^X 

KjeHfaJUfe^ffiSfS^ft^ 6 0 0°cOT©rSK 
T-^-r S S b < , jltt 500-600 °corSS 

[0 0 3 0] &1t, imK&Q&jmMfoltSilfLt&it 
^ - y>m&tfr S C t S o f£fiSc j; d #M 

r-b^r-feh-^- hsgf*, 2 
tsn, en^ffl^T±fe©Era^tcj;D/^-y^ 

MSW„ ±a©«lttt^-Xh^6f#6n 

«rfr 6 a s / ^ - i/im&? s c t s 0 
[0031] ns/^-yoiftt 

k <t ^^nta^-ymmimnm^^m-^ c t 
ittt/^-ytt2ct^ts„ WMH* 

lf6n«o ^S«a*JiT?SoTfe«tt/''U 2H, 3)1 
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Bft 2 0 fim fiCF, Jf S L< \t 5 pm 9 , £fc 

Mao.i /mojLtTffeSo ^^-ymm^mm^m. 
J?* T^a/i fctaw- s * fc a, Sflgfi^^ 5 a s ^ 

©*W£LV\ 

[0 0 3 2] SBgfiijSc^ciDffM^tl/c^^-^t 

ao??s*fflv^« c t a^a«»^ >y*^it« 

«*$^y^*LT«i§^?-y©*ffitc£]-& 

H12, 1 2^Xh5^7°WaM2tlTi5*X 
OffiKtt, ±teSHH«Sl 2, 1 2 0Xh7^^^ 

i6, j e-ogsicis»^<y^ricj;!3tg:^6nfc^o 30 

mnmi 7, RtfS6fc*©^fc:«J!Mv3 l fc:<fc!>i8 
ftJil 6, !?-©*«/■ 1 7&tf&-©3WWl 8T\ 

lfio/^-yi5, 1 s^snT^s. 

[0 0 3 3] «SgfifiSc^gf*^H»^ >y 
T\ iD»SLV\ Mlt»y<^&tM»7<-y^©*fP- 
[0 0 3 4] Sfc, WWII 5©§gffi«Sfe©JIfcL 

tea, 0J*.«, Mx6L/cy<-y^©^ Hfe^y^vl/* 
-y^fflffl^xn^-^-y^fflS, XX\ --y^/V&tf 

M%f$^%m&^K^^y*mm, xx\ ~-y^-;i/& 50 



tf 'J7fya^5 H^Ht^^ -y ^ffia% 2 *m 

nsowisitt, ^n^'ti¥»T\ x« 2 atuiii-a- 

^BKftfflS £ «t o TSfeftf S c t fe S o HffcM 
[0 0 3 5] *fgfl©SHM»mg««, PDP42 

©Mass t TMSs^ffi^WTtots ns f 

©tV LTfgffl^S CtftfZ 

lOtLTffll^iltmSo PDPO#a-^ CCD 

T, WffiS«l 0cDXh7Y7°«aH^«Sl 2, 1 2t 
ii32-rsj;9tcxh7^7 0 «t^t6n/c«M*2 5 
R, 25G, 2 5B, &t/CttS&ft#IH±*ffi«'rS 
/^U 7U 7* 2 7 , 2 7 AfettBSS 2 0 tfEBSft 

So ^lt, tuffiSSi ooiti;^-y (ai as 

IC^S^S 15, 1 5) t>\ WnW&l 2,12 fcUST 

U 7 2 7 , 2 7 ©«^PS t -SC^*, jgB^^S 12,1 
2 t«3?-rS73[B]©»«»©IS*\ ^U7U72 7, 2 
7 fcSaSi^fcEB^nSo 7, 2 7© 

tennKix PDPoi?-i'xa2»c«toT^Bi'rs^ m. 

1 00~600/im ggTSSo 

[0036] ^mnmmnmn^mM^^T pdp 
>\y Fttt^ § * * - y ^ m&> ^^(Dmi 

iWS /^.;y©lHl?^y-;l/ F/^-yffitcffi^ 
t57^ ;I/At±, ^WfcSHSS: t ©Ta&txtfWt PIS 

•9 * ^ U x x-r ;^ifSI© 7 ^ , *° 'Jxfi/ y^> # 
U 7°n if i/ y© «t a a # U * l' 7 ■<< y %%m<o 7 ^ ;i/ 
A, ^u*-^-h^SII©7^;^ *°y (y<^) 
7xU^-h«g©7^;^a^\ ^ifSl7^;^^ 

^W^n, ^©i¥*a, BftO . 0 4-0 . 3mm?MS© 

7°^^ ©MffitdSBB* tiff s gBjiassTsnawtcfiij 
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f- V y r U"7 £ F— F © «t 5 a # y x X f-^SBI© 
# y x^y^f; y 7°n tf i/yoi a a# y * 

y^«fflg©«, # y x-f-;i/^;i/7 * >«©«* if 

jffitO .5-2 Ommgfi, »$L<ttl~l Omm@ 

[0 0 3 7] ±!B©7^;l^ffi«gB, Sfi*K>©Bft 

i&ar, xVx7°w©ii^-r^* l SfesiWTiT : t3ti 10 

M©#fe7a& £ iS!3M©7?ffi W#f 5Ct ^Tt 

i>o 20 

[0 0 3 8] SSKtt, ^gtcj£UT7^/FA%^Ui 
t87/^*, tt* if £rffl t 1 Tlfi^-T 8 C t T-S 

[0 0 3 9] 

[*»J] UttW&M^LT, so 

Pffl £ HSKf 8 *>\ *fgH^ « c n 6 ©M i t PSS 5 

f#/t «My-;F KSfco^TS, OTO^KJ: 5 g 
H^©«S*sStf1HslrSjifittt^?MS b/c 0 
[0 0 4 0] (1) Jjgifig 

[0 0 4 1] (2) msr«Kttfg 

«KSS'>-;1/ F^SiMSSB [ (ft) 7 Hvr^xX F S© 40 

"TR17301M" ] YV — ^r^^^ if [Ha — 

l/7h^7*-rai© "8753A" ] fc^ffll^T, JM/S 
» 1 MHz- 1 GHz^ttS MSM©^fi£M/£U ^SIC 

[0 0 4 2] 

titi \ H<\U\E II 2 0 ■ logic (X X) 

iW, Xo fcm^^-;l/K«*ffl^ft^fc£©WSB8 

[0043] wm±, m^nrcnm^y-jivm-h^- 50 



a* , 2 0 0 mm©iE7a ^7771^ 9 ffi U WffiMH^ 

^©iP*^2mmKT©S^-a, ^CT^STil^j? 
£ ©77 y ;F«T»T^ U Vl/fiUDmi-im 3 mm t 
a 3 cfc 5 icMW fr o /to 
[0 0 4 4] ##0J (SSgfifiScft©S8) 

fflBa^«^i»-t^(«)S!o®K?'efes "Agc-B" cm 

?S0 . 1 - 2 . 0 /tm) 9 OSPStfr^-yy- (Degussa) 
a«©Sfe*-#VT-*SS "DJ-600" 0.9gP*ii-a- 

U cn*a~;«ia, s±¥«7^;kZ,(tt)S 
©#yxxr;HBfB?*S "X77^y7X PL-C" 
(^Jffg#4 0%) 2 5.3^, ra*va«OJ8SlT 
JdS "^^->7^lXfF 6 .23Rmi<D®m 
T?SSx^;l/*;I/lf h-;l/7-b-r-h 6 . O^g-g- 
L, /UV 7"- * £ H»teS?£#8c2 *T ^ItttSSI 

ffl^tL/to coagmi, <ffeM (#-*'7) ia 

[0045] mi (Wtt^-x f (ommmmmm^cD 
mm) 

Sxf-;l/;t;;Hf h-;I/7-bf- h 3 g^in^T, X7 U 

-X hO«tfi*HlfiiteSfft &*)W%.L1t£CZ, 1 r P 
mTii 4, 830 (483 Pa-s) , 1 0 rpm^a 6 

2 6.7 (6 2.6 7 5 Pa-s) ^77 h 

nt!-ittt7. 7 1 T*&irc 0 c©^sssft©W[4 

^-Xh^ffi^T, 7v^$ 2 0 OmmX 2 0 0mmT?j?# 

0 . 7mm ©^X«©fr®lC, tgHHI 5 0 0 fim, 

•y F»S2 0/im©X7y-y)Stj;D, XF^^7°« 

-X h^6*57"U y F«T-SfiSc^tlSWttXh^^ 
7V W-y*mf1t 0 m X«©«BJH H icaMt 
tt-r-7°^SLT, lHlr^y-^F«^SL/Co f# 

snfemffi^i/-^ vmt, ^©«Mttx h ^-r 7°/^7 
-yt m^t s © wffi«B^ g 5 t^swt^-r 

t*5D, *'^X«1 l©^rffitc, *MttXF^-f7°/^7 

-7i5, i s^jfM^tx, ij^xmi immmmiz 

tt«llttx-7°l 9»5flT^5 0 WHttXF^^ 
7°/^7-7 15,15 ©HKH« 5 00/ii (50^7 

~>a) , 7y y Kisoea 3 9 ^ m , ^y v fs©»* 

3 j^m ~V$>-z>fc 0 
[0 0 4 6] M2 (*M)l©^-y^) 
Ml Tiffin, Il£ifttf-7i 9rSitSI5oi 
UttX F ^ 7°/ * 7 - y^snft «7XS (HSM 
y-;FF«) »S3 5% ©Soffit l^HSaLfc 
5«il5 7j<»l 8 0 g, 7 gRXfJ*^ 

SJ**S-&LT 1 y v F;Ft LfcSS2 5 °C©§B7 
JSfcSfllL/^o d ©iB7 y «© p H a 0 . 7 T?£ o 
/to ;r©ffl7y«ti|»i|1|«*S?lL, 
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is-ivYm.*, mM-v / r>\<6 7my>n 5 g , 5M?~-y 

W7yt-»>A4 4 g, 5M?«3 0 g, tti/Ty 

m-rvwhzo gmi^ty^m^MSLT i u >y 

c©^'y-y;W'y+SOpHa4 . 5T&oft 0 

-y ^r;i/^ -y v ^vHiS^SM U HSM-> 

1t*->y^;HI*&&§«fcLT, 
SME 3 V©1il±^2^WMnLTIlfe--y^y:-y^ 10 

- -y -y tmh vJ-ftMr-Z/ft 

M^Wc 35f 7 X«© ffiffiH H letter- 7°£rttf§; L 
T> »S^-^FStL/c 0 Mfe-y^;b^-y^© 
7V V K«OlBtt7 9 /ii , J?#B 1 8 pm Tf&ofco 

itfe^-y^i/y; -y^Mtll©iMM->-;b F«© 5 omh 

[0 0 4 7] M3 

MlXaM2t*3^T, #^X«©ftfrD^ KS(CS 20 

jSilfittifi^ PDP4 H©/^;P«BS^KfrB 

a« t LTffiffl-rna , mm*-* vmrnrntz^ 

v*, #5 xffioBBKj&SS tifc38iii3«li><* - v t 
iSW^tliLfe^li, ^©fifs^S^TU so 

-f 7«©«)i/ * * - yitmmnm; w-ytm&?z 

[0 0 4 8] M4 

S8HB54 0 0 fim , 7"U v nmtA 0 ]im ©X* V~y 

7°/ ^ - y ^ffM Lt. is nmmt? w-ymm 
men u m 2 t mmomi-em* v ^mmm^\ s 40 

&£M6- -y^CBtP^ 1 LfcBWa, 09 

2 t ^«©7?ST- -y ^vl^ -y 3HQm%ff-o1t 0 Hfe- 
-y^r;l/^-y^tI©^y -y M8©ipia9 1 /11 , if* a 1 
Ofim T*ofe„ Mfe->y^;i/^-y+aBl«o«K»'> 
-;l/F«©5 0MHz t^fj-silSlrSiSKtttga, 4 7dB 

[0 0 4 9] M5 

S^X h^^7«tffMStl/c^X«^fflV>T, SBI4 
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tai), wax h 9-f7°/^-y tffimmi<Dx h =? 
im^nrzmmm^w&m^m^^^ „ c ©am 

tm^n^o d©^, xh7-f 7«©»M^/^-y 

^^XS©»ffitffM^tx/cSH^S©/^-yt 

tto«^oaw^;i/i:fse:i:^T?^ xh7 
^roim^ < * - y ^a^ns/ < * - y t a^f s 

[0 0 5 0] f?ij 6 

^mtt^-xh^s&sErifiKy^^iH] 

KStTtiiL, ^c^c,EPftiK^^77>^>y UPlcfi 
A ^ - y * epbij f s c t "Pt § o 

[ 0 0 5 1 ] m 7 

lolitMS n/cjgH^^s©^ ^-y^iasi^ 
jc^f < * - y * fr T s jSh^« 

s WRim 5 n 5 o c © <t 9 < ^ - y o 

S#tifi*, P DPaHO/^UBWKliSKi: 

<D'VJTV7£m&&&5 JcEHf tia\ 
[0 0 5 2] 

«t>'-;i' Fftt^ff >tT^§©T\ ^n^7=v x 
w X7 0 UY/^-^6©Mil)K©rIffi^it»!)^|]^s d 

[0ffi©fi¥aijBi5] 

[g 1 ] *mm^%%wmnmtt^mm(D^mmmm 

$ot, (a) immmmxh?^ ftm^^oK 
mmm^z -y^mircm^u (b) aas^s© 

X h 7° t BiST 5 /3 ^ t »H^/ < ^ - y^t/cM 

(c) &mwa>i2-vit#&W£nmtmit 
m 2 ] ^mmm^mmmmmm.(D-{mm&m 
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[0 4] 7°^XvxVX7°W/^.^©«ijScWj!^S 
[0 5] Ml T?ff7t«KS'>-;l/Kffi©S^«S»fc 

1 0 MffiS«, 

1 1 mmm mms) , 

1 2 «H«, 

1 3 iswrn 
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l 4 

1 5 mmm, 

i e mmmmfrZKftznrcmftm. 

1 7 H-©*M^, 

1 8 mr.(Dmnm. 

1 9 3fHttT-7\ 

2 0 #ffiSS, 

2 1 MSfi^lS, 

2 2 7FPX«S, 

2 3 

2 5 R, 2 5 G, 2 5 B 

2 7 ^iJ7'J7„ 



31] 
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